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TI- Flame-retardant polycarbonate resin composition for molding comprises 
polycarbonate resin, silicone compound containing aromatic 
substituents, and aromatic sulfonic acid alkali metal salt | 
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AB- <NV> NOVELTY - A flame-retardant polycarbonate resin composition 
comprises : 

(a) 100 pts.wt. polycarbonate resin (A); 

(b) 0.01-8 pts.wt. silicone compound (B) having a branched main 
chain and aromatic organic substituents; and 

(c) 0.01-2 pts.wt. aromatic sulfonic acid alkali metal salt (C) . | 
AB- <BASIC> DETAILED DESCRIPTION - A flame-retardant polycarbonate resin 

composition comprises: 

(a) 100 pts.wt. polycarbonate resin (A); 

(b) 0.01-8 pts.wt. silicone compound (B) of formula (I) having a 
branched main chain and aromatic organic substituents; and 

(c) 0.01-2 pts.wt. aromatic sulfonic acid alkali metal salt (C) 
Am-R-(S03M)n (I) 

R=phenyl or naphthyl (optionally substituted by A) ; 

A=halogen, alkyl, aryl, vinyl, alkoxy, amino, methyl ester or ethyl 
ester; 

M=alkali metal; 

when R=phenyl, m=0-5 and n=l-2 (m + n at most 6) , and 
when R=naphthyl, m=0-7 and n=l-2 (m + n at most 8) . 
USE - Molding composition. 

ADVANTAGE - The composition has excellent mechanical properties 
such as impact resistance. The flame retardance is improved to a high 
level without degrading properties such as flowability and molding 




appearance. The composition does not contain halogen flame retardants 
such as chlorine and bromine compounds , nor phosphorous flame 
retardants, so that there is no generation of halogen-containing gases 
upon burning, which is excellent for environmental protection, 
pp; 35 DwgNo 0/0 | 
AB- <TF> TECHNOLOGY FOCUS - POLYMERS - Preferred Composition: The 

composition also contains 0.05-5 pts.wt. f luoropolymer (D) capable of 
forming fibers. (B) is 0.1-5 pts.wt., (C) is 0.01-1 pt.wt. and (D) is 
0.05-1 pt.wt. 

Preferred Materials: (B) has at least 20 molar% RSiOl . 5 units (T 
units) and/or SiO2.0 units (Q units) with respect to total siloxane 
units (R3-0SiO2-0 . 5) . (B) has at least 20 molar% organic substituent 
aromatic content. The aromatic group is phenyl, the organic substituent 
terminal groups are at least one from methyl, phenyl, OH and alkoxy, 
and the remaining organic substituent groups are methyl. (C) is at 
least one alkali metal salt from p-toluene sulfonic acid, p-styrene 
sulfonic acid, 1-naphthalene sulfonic acid, 

dimethylisophthalate-5-sulfonic acid, 2 , 6-naphthalene disulfonic acid, 
benzene sulfonic acid, benzene disulfonic acid, 

2,4, 6-trichloro-5-dimethylsulf isophthalate, 2, 5-dichlorobenzene 
sulfonic acid and 2, 4 , 5-trichlorobenzene sulfonic acid (especially at 
least one sodium and/or potassium salt from 

2, 4, 6-trichloro-5-dimethylsulf isophthalate, 2, 5-dichlorobenzene 
sulfonic acid and 2, 4 , 5-trichlorobenzene sulfonic acid; or especially 
at least one sodium salt from p-toluenesulf onic acid, p-styrene 
sulfonic acid, 1-naphthalene sulfonic acid, 

dimethylisophthalate-5-sulf onic acid, 2 , 6-naphthalene disulfonic acid, 
benzene sulfonic acid and benzene disulfonic acid) . The sodium salt 
sodium content is 0.001-0.05 (especially 0.002-0.04) pts.wt. per 100 
pts.wt. (A). (D) is polytetraf luoroethylene. | 
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^M^y7^;wSv?^f;K 2, s-^an'Jyf 
2, 4, 5-H)^oB^yfy^/i'* 
^»*»e>a«*ii* iffikL<is2«£Lt©-t-hy -7 a , 

&*5«fcuy*;fcfi;*y !7Affi; p- hA-zc^/l/jfcy 
®L p -^l^^A-*^. 1 — 7"7* 

-<y7^^v 5 ^^-5-^/W*:yg?. 2, 6- 

•7-7* i/y^;u*y^ -<vi?:/*A-;t;>$, -i^-tf. 
y-^^M vH©«*»i»baW* JxS-at> L<li2«W 

±©7- h y 7 jKBtttffl-e# s. 

[0 0 3 7] Sfc, p - hA^^A-JfcVg?, p-*^ 

w^^/w^^K, i-t7i?i/y^*y», /f77^ 
/vK^f/i'-5-^i'*yt> 2, 6-t7?uyv ! 

m<D-r h y *A*ic*i.*-cr±. TiEftSfs;i ic^-r-r h 
y 7A»^#y hii (a) 1 0 ommuh 

7c<9 0. 0 0 1~0. 0 5fifigB(C/iS«t 5PSUfc^ 
as»* U\ 

: 

T-hy 9At (fiftss) = #y*-#*-M»ii 
(a) 1 0 om&UhtzwftmmxfrK^mo-)- h y 
^^©ia^i: (asifp) x TEtt»sc2 ©-7- h y -7 

IHtS: 2 : 

th!)!7At^= ^-hy «7A©H^fi/3¥*g?^ 
/v-fcv&co-)- V y -7Am©^» 
[0 0 3 8] tfg^2iv:*$itS7- h y 7^*/^fffl 
ff»tc^v>X. #5£3g©H^aH:II»iUSjE*Jj;tF^ft 
^Jl-g- (I UP AC) ©ST-fl:^ (1 9 9 5^) fcS<J 
v^IW^S. ^Jx.ii> *£i-t?fc*Uf 1. 00 8 0, 

T-hy !7A-efcntf^^ 

12. 0107, 15. 9994. 14. 0067, 3 
2. 0666. 22. 989 8-C&S. 



-6- 



[0039] -t h y ^Afi^^ o o i m&^mv 

So ^hy^Aftaso. 0 5M:SB£e;tS<h38i 

&tt#&5#£-asfe5, #£L<fi, 0. 002-0. 
0 4a»&<DffifflT;fcS. 

[0040] H**ifc**ftS#«»*/i'*:''a©T 
/lo&y&jsifi (O om&mtt. #y#-#*-h«fji 

(A) 1 OOfiSSMiatU 0. 0 1~2MfiS5-Cfe 

5o o. o lm&u^mvtimmmz^*), zit2mm 

#£L<fi, 0. 0 1~lfi*gp, «t!3jf*L 
<f*0. 02~0. 4a4gS(0ffiH-C&5 o 
[0 0 4 1] *»W©Jl«ttJKP*-JJf*-M«H8tt|jl 

3^ If bft5„ 

[0 0 4 2] *38llfcT«fflS*l,6JIBi»JfcS©*7y 
*#yv- (D) t L"Cli» *y*-**~h»JB 

(A) f-C«if*ig (7 * 7 y «r«|jl1-*t> 

u^uym&m&# (09;tli> f h77^«fi' 
fF®4 3 7 9 9 1 0*fc*£ft5«*tt£7y*ft;jJ*!J 

*- nwmtffcih/S. m&Hu #3i9i^>y =>->- 
fk-g^i (b) b%mm*fl'*>m7/i'#))&m)& (c) 

[0 0 4 3] iiM»f7yi!Kyv- (D) CD 12 

#y#-#*-niniB (a) loofisamj* 

U 0. 0 5~5fifiSBT?$>5„ ^4* s 0. 0 5li 

gp*«T-tm«o Ky y tr^^tSiS**^*^*^* 

0. 0 5~lfi*S5, IE»-#®IC«0. 1~0. 5M* 

[0 0 4 4] Mic, **M©»**l»*b*v^«iB-e, 
#!>*-#*- MMB (A) l^icoi^c^J, KteK 

jhjM, Mm* mmi mat. 

mwfc±m. wwrn. m&mt.m. m<n#»^- 

[oo4 5] mst&Mk LTii, M*.tim&*.mi- y v 



Iff>ix5. rtibtt. #y;&-#*-h8tIg (A) io 

om*S5ic»LT. ii^o-o. smmnoftwvm^ 

[0 0 4 6] ftmttbLTti. Wz.ti%y*im. iSy 

*tr-x % #yx7\/-?, mmmm. y^ 

[0 0 4 7] *sttesc^*riUT«, enxiir^y^ 

/vM<n*?-fr*7~y y h • -ffJ^-i/ - y-f-u-y^ 
M&W. tf-fr/*? V \s-Y -79 9u-yy/v • y, 

[0 0 4 8] flfe»^y-T-t «*.HW!>*7-1' 
yfl'7^l'-K JKy 7*f U— h^fDtf 

y^^.x/i' ; #y /^4j-y/<9 h aKy 1/ 

> x T^ynnhy,w.*^^*g^tt:i-*LCDT;? 

>-i/iy|^A (EPDM) -^fl/V*!^© 

^uv-^tfy ■<?— , /Ky^nifuv, $bicjKy*- 
[oo4 9] *&m<ow&\&£y*-**-Y®mm& 

[0050] *|SWcOji^tt/-K y h«tni§j£ 
[00 5 1] 

v\ fss, rgpj iiiii?ici<3<„ 

[0 0 5 2] (Sd6«|l~6 8*ilftfc««l~3 3) 

f^^^y-zWAiii^iaig^tLfc^y h®ffi 
1 0 Ofliir^U, =S-SiB-g-feSrS3~l 7 (c^-rga-g-ft 
JcS^f 3 7mmS(7)-itt}fai«l (#FiWIBf*KTX 

-37) Srfflv^x, '^)vy-m&2sox:\cxmmm 

[0 0 5 3] «ffi$HfcB^(Oi¥ilBtt, Zft?tl!k<Dk 

1. #P#-#*-f«W (A) :ft£y*tfc**y'< 
- 2 0 0-2 0 (tt*JF*&^T-*l 9 0 0 0) 

[0 0 5 4] 2. ~>y => — >'4t'a$) (B) 
{b** (B) tt, -«S:Wftfiig^ffil-^oTK5tLfe 0 

•f-ftfc*., '>y 3-yfttii«»«)» : fisit;i'!)3 
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$C 1 f-^-f„ 

[0 0 5 51 
USUI 















D/T/Q 










(mol tfc) 


(raol%) 


(mol it) 




a 


0.7/9.3/0 


60 




12,000 


b 


2/8/0 


60 




7,000 


c 


2/8/0 


60 




12,000 


d 


2/8/0 


60 




70,000 


e 


2/8/0 


60 




250,000 


f 


2/8/0 


60 




300,000 




2/8/0 


60 




250,000 


h 


5/5/0 


40 




80,000 


i 


6.5/3.6/0 


50 




50,000 


i 


6.5/1.5/2 


50 




50,000 


k 


6.5/3.5/0 


50 


= l/l 


50,000 


i 




ou 




cn AAA 

DU,UUU 


m 


9/1/0 


50 




50,000 


n 


10/0/0 


50 




50,000 


a 


2/8/0 


90 




70,000 


P 


2/8/0 


45 




70,000 


q 


2/8/0 


25 




70,000 


r 


2/8/0 


10 




70,000 


s 


2/8/0 


0 




70,000 



5. 

[0056] 3. ^#«^^*>ssor/u*y^jaie 

(C) : 
[*2] 
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^#&;vi^>^<&7^#y&Jg& (C) 


C-1 


2. 


C-2 


2, 4, 5- K'J^Dn-O-^VXyl/^X^h U £A 


C-3 


2, 4, 6- hV ?va-5-A/\'*<< V7*/\'&i>J* ! 7-Jl'<Z>j'h)}<? 


C-4 


p- h/U^x^/Pzhxg?-^ h y £A 


C- 5 


i -^7* u^/^yst h y 


C-6 




C-7 




C-8 


^ k y p a 


C-9 




C- 1 0 





[0 0 5 7] 4. ^S^MW^^y^jKy-^- 1. 6mra*5<fctfl 2 5 x 1 3 x 3. 2mm) Sr^L 

(D) : #y 7 1 h77;Wtoifl/V (y^^r>-ttSi!K fc„ 

!)7n>FA-500) (EATn PTFEtB&IH) [ 0 0 6 0 ] WmkKZmg. 2 3t, SS 5 0%©tlt& 

[0 0 5 8] 6. fhy/n*^?!;-^©*- I©f> T 4 8f$PiMfcg U 7^-7^ ^-X- 7#7 

?l"-h • • ^5*^ hy-X^Jg&TV^UL 9 4 MR (1M®1V&JB?7 

XttStBC-5 2 (£1T, B rM!) =^-£B&fE) ^ y ^»»©iBJ!*ttl*») KJW»Ufclt»tt©Wffi* 

[0 0 5 9] #?>tvfc#a^U3' HSrl 2 5t-C4B# tfofco UL 9 4 Vttt, «Bttfci^ UU3f£«*:# $ 

w, jftuj&Hft iaxumtm j 1 o o 1 o®mm$i\.it&<D&£m 

-E-C5) $rfflV^-C2 80 < C, Wffiffi* 1 6 0 0 K g K y y7'tta»&Ji*tt*fM«-$#8reS>0 . SkT 

/ cm^xmmmmmn&skK u 2 5 x 1 3 x e>?yx\c#vbtiz. 

V-0 V- 1 V-2 

#»W©«*I*IIB lOfWSHT 3 0WT 3 0WT 

5»W©£»ifcPttlO 5 0WT 2 5 0^7 2 5 0ffr£inF 
Ky s^fc-tSitfl©** *L *L fo?> 

*s*rUE «S*«r«tt 5 l*M ©ft $ T?S> 9 , K V y <fc 5 tr^it 1 : 

*WUt©T«a»P>tt 3 0 OmmTfcfci h !J («) = (A) 1 

flMUBOjfcP, W(Ui-*»b©aST (KUyT*) feCio 0 oSfcfcD©^*^^*^©-}- h I> ?A:&©ffi^ 

•C#^c*Jxi*>if 5^liJ:o-C*Jt$ti5. 5f* ft (SB) x TEtr*5t2©-*- h y ?A*/i^M« 

V-2tr«SU«V*iLTNR (not rate h y h y -7 AOl^i/ffiT, 

d) tff«Lfc„ ^*£3t3~l fr*yWt<Di- h 9 17 J>&<0&tt 

[00 6 1] titz, WMifefca^fy r-£ffl^T, PI • «*©Ji«tt©ffMM&*-e» ( )fcr4 5*W©»&i* 

*KWa<a»«rfTV\ Kf»»«IMBfflW»>i- (3. 2x W (»*&©&«§B*Pfl) (S>) *fc, * 

12. 7x6 3. 5mm) fcmfcbfc. ^©W^Srffl to [ ] ffittKtf y:/fc± 
V>T, ASTM D-2 5 6ic!pDT/ i/^#f«^3S (5IW+©»£»W*) £*-T„ 

©WSSSrf?* Lfco 3-17 iC^-t". O : 3S£*T . 

[00 6 2] ffl, *3~1 7l£*5l^Tri, A: 5»WP 1 ~ 2^*4. 

• ->!)3-y, &m&&£VPTFE<D&m-i. #y# x : s^ts^eti-eit 

httJBl 1 0 0«fc#-i-S jRSP* (SB) Sr«-f. [006 3] 

• ^ h y 7Aitt, TE«-»a;i-CfrllSnfc«i»Sr* [^3] 
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[0 0 6 4] 





P 




% m m 








i 


2 


3 


4 


5 


6 


7 




2 




- 


- 


- 


- 


- 




- 


2 


- 


- 


- 


- 


- 




- 


- 


2 


- 


- 


- 


- 




— 


— 


— 


4 


4 


4 


4 


c- 


- 1 


0.1 


0.1 


0.1 


0.02 


0.1 


1.0 


1.5 


PTFE 


0.3 


0.3 


0.3 


- 


- 


- 


- 




3.2mm 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-l 


UL94 




(27) 


(25) 


(21) 


(45) 


(27) 


(30) 


(62) 




1.6mm 


V-0 


V-0 


V-0 


V-l 


V-0 


V-0 


V-l 




J?* 


(35) 


(36) 


(27) 


(62) 


(35) 


(40) 


(88) 




O 


A 


O 


O 


O 


O 


A 




63 


60 


61 


62 


61 


62 


59 


(kg » cm/cm) 


























H ft #1 








8 


9 


10 


11 


12 


13 


14 




4 


1 


1 


1 


















0.5 


4 


7 


c- 


-1 


0.1 


0.02 


0.6 


1.2 


0.1 


0.1 


0.1 


PTFE 


0.2 


0.2 


0.2 


0.2 












3.2mm 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


UL94 






(20) 


(32) 


(22) 


(38) 


(30) 


(25) 


(41) 






1.6mm 


V-0 


V-0 


V-0 


V-l 


V-0 


V-0 


V-0 








(24) 


(45) 


(30) 


(55) 


(37) 


(33) 


(49) 




0 


O 


O 


O 


O 


O 


O 




62 


63 


64 


60 


63 


60 


61 


(kg • cm/cm) 

















[0 0 6 5] 



[*5] 
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[0 0 6 6] 





r 


m & « **** 






15 


16 


17 


18 


19 


20 


21 


is}) 


0.02 




4 


7 


- 


- 


- 




✓ f 


- 


- 


- 


- 


4 


- 


- 




— 


— 


— 


— 


— 


4 


4 


c- 1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


PTFE 


0.3 


0.3 


0.3 


0.3 


0.3 


— 


0.3 




3.2mm 


V-l 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


UL94 




(75) 


(15) 


(13) 


(27) 


(24) 


(31) 


(17) 




1.6mm 


VI 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 






(98) 


(20) 


(16) 


(40) 


(33) 


(45) 


(27) 




O 


O 


O 


O 


A 


o 


o 




56 


61 


62 


62 


62 


63 


64 


(kg • cm/cm) 




















IS6J 






H * « 






22 


23 


24 


25 


26 


27 


28 




2 


2 


2 


2 


2 


2 


2 


C-l 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


PTFE 




0.06 


0.1 


0.3 


0.5 


1 


4 




3.2mm 


V-0 


V-0 


V-0 


V-l 


V-0 


V-0 


V-0 


UL94 




(38) 


(28) 


(18) 


(17) 


(16) 


(30) 


(34) 




1.6mm 


V-l 


V-0 


V-0 


V-l 


V-0 


V-0 


V-0 






(54) 


(39) 


(28) 


(28) 


(27) 


(38) 


(49) 




O 


O 


O 


0 


O 


O 


o 






63 


60 


61 


60 


61 


62 


60 


(kg • cm/cm) 

















[0 0 6 7] 



[*7] 
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^ & m ^ 






29 


30 


31 


32 


33 


34 


35 


36 


i/V a— V i 


2 


2 














i^n-V j 


- 


- 


2 


- 


- 


- 


- 


- 


3— X k 


- 




- 


2 


- 


- 


- 


- 


is}) 1 


- 


- 


- 


- 


2 


2 


- 


- 
















2 


2 


&M.m C-l 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


PTFE 


- 


0.3 


0,3 


0-3 


- 


0.3 


- 


0.3 




3.2mm 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-l 


VI 


UL94 




(31) 


(20) 


(17) 


(28) 


(48) 


(33) 


(60) 


(53) 




1.6 mm 


V-0 


V-0 


V-0 


V-0 


V-l 


V-0 


V-2 


V-l 






(49) 


(30) 


(26) 


(41) 


(73) 


(49) 


[1] 


(83) 




O 


O 


O 


O 


o 


O 


A 


A 




62 


62 


63 


62 


60 


60 


57 


58 


(kg • cm/cm) 



















[0 0 6 8] 



[0 0 6 9] 







n m m 






37 


38 


39 


40 


41 


42 


43 


44 


is 9 =J-V o 


2 


2 














p 






2 


2 




















2 


2 






is}) ^ r 














2 


2 


c-i 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


PTFE 




0.3 




0.3 




0.3 




0.3 




3.2mm 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-l 


V-l 


UL94 




(30) 


(20) 


(30) 


(14) 


(45) 


(31) 


(60) 


<pe> 




1.6 mm 


V-0 


V-0 


V-0 


V-0 


V-l 


V-0 


V-2 


V-l 






(42) 


(33) 


(45) 


(23) 


(66) 


(44) 


[1] 


(78) 




0 


0 


O 


O 


O 


O 


A 


A 




62 


62 


63 


62 


60 


60 


57 


58 


(kg ■ cm/cm) 








i — UU- 


±A 
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[0 0 7 0] 



[0 0 7 1] 



*,\) d 
i/Ua-y h 



c-i 



&JB£ C - 2 



C- 3 



PTFE 



UL94 



3.2mm 



6mm 



(kg ■ cm/cm) 



H £ 



45 



0.1 



0.3 



V-0 



(8) 



V-0 
(10) 



64 



46 



0.1 



0.3 



V-0 
(7) 



V-0 
(10) 



o 



64 



47 



0.1 



0.3 



V-0 
(18) 



V-0 



63 



48 



0.1 



0.2 



V-0 



V-0 
(20) 



63 



49 



0.1 



0.2 



V-0 
(16) 



V-0 
(19) 



63 



50 



0.1 



0.2 



V-0 
(27) 



V-0 
(34) 



64 







rn ft m 






51 


52 


53 


54 


55 


56 




i 


1 


1 


1 


1 


1 


C-4 


0.05 


0.05 


0.01 


0.01 


0.4 


0.4 




0.0059 


0.0059 


0.00118 


0.00118 


0.0472 


0.0472 


PTFE 


0.3 




0.3 




0.3 






3.2mm 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


UL94 




(10) 


(18) 


(26) 


(42) 


(25) 


(40) 




1.6mm 


V-0 


V-0 


V-0 


V-l 


V-0 


V-l 




mo- 


(12) 


(24) 


(35) 


(58) 


(33) 


(55) 




0 


O 


O 


O 


O 


O 




64 


60 


65 


62 


61 


60 


(kg ■ cm/era) 















[ill] 
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[0 0 7 2] 



[0 0 7 3] 





m & m 


57 


58 


59 


60 


61 


62 


v"J 3— 1/ d 


i 


1 


1 


1 


1 


1 


&JR£ C-5 

c-6 
&Att c-7 


0.05 

: 


0.05 
_ 


- 
0.05 


- 
0.05 


- 
0.05 


- 
0.05 




0.005 


0.005 


0.0056 


0.0056 


0.0039 


0.0039 


PTFE 


0.3 




0.3 




0.3 




UL94 


3.2mm 


V-O 
(12) 


V-O 
(21) 


V-O 
(10) 


V-O 
(19) 


V-O 
(18) 


V-O 
(30) 


1.6mm 


V-O 
(16) 


V-O 
(29) 


v-o 

(14) 


V-O 
(27) 


V-O 
(23) 


V-O 
(40) 




0 


O 


o 


O 


O 


O 


(kg ■ cm/cm) 


63 


61 


63 


61 


61 


62 


1<K 1 ^ J 







H ffi to 






63 


64 


65 


66 


67 


68 




1 


1 


1 


1 


1 


1 


C-8 


0.05 


0.05 










C - 9 






0.05 


0.05 






&jr% C - 1 0 










0.05 


0.05 




0.0064 


0.0064 


0.0069 


0.0069 


0.00815 


0.00815 


PTFE 


0.3 




0.3 




0.3 






3.2mm 


V-O 


v-o 


V-O 


v-o 


V-O 


V-O | 


UL94 




(11) 


(21) 


(10) 


(20) 


(10) 


(19) 




1.6mm 


v-o 


V-O 


v-o 


v-o 


V-O 


V-O 




J?* 


(16) 


(28) 


(16) 


(27) 


(15) 


(26) 




0 


O 


O 


O 


O 


O 




63 


64 


64 


63 


63 


63 


(kg ■ cm/cm) 









U-1 — Q-J — 







-14- 



[0 0 7 4] 







it «fc H 






1 


2 


3 


4 


5 




- 


- 


- 


- 


5 




— 


— 


— 


— 


— 


&Affi C-l 


- 


0.1 


- 


0.1 


- 


PTFE 


- 


- 


0.3 


0.3 


0.3 




3.2mm 


V-2 


V-2 


VI 


VI 
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